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The captain commands a Westinghouse computer
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The computer commands the ship
And the owner saves at least $1,000,000.
Westinghouse has developed a computer-
controlled system for doing almost every-
thing on a cargo ship faster and better.
It can be made to load and unload cargo
faster. Control speed directly from the
bridge with no help from below. Keep the
ship on course. Steer clear of navigational
hazards. Navigate so accurately it saves
fuel. Keep an eye on all dials and gauges.
Control valves in the engine room. Keep
records of operations. Analyze emergency
situations and take corrective action. Even
check on how the cargo is doing.
In this day of low-priced competition
from ships under foreign flags, this de-
velopment can add new strength to our
Merchant Marine.
The Westinghouse computer-controlled
system significantly reduces the annual
cost of operating a ship.
You can be sure if it's Westinghouse
For information on a career at Westingtiouse, an equal opportunity employer,
write L, H. Noggle, Westinghouse Educational Department, Pittsburgti 21. Pa.
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UNITED NUCLEAR TODAY
The mines, mills, factories, laboratories and people of United Nuclear draw on
the strengths of companies long in the nuclear industry. MINING experience
comes from Sabre-Pinon Corporation and from United Nuclear's 65% interest
in its partnership with Homestake Mining Company. MILLING know-how has
been accumulated in the Homestake-Sapin Partners mill and in the mill near
Grants, New Mexico, purchased from Phillips Petroleum Company. FUEL
PREPARATION expertness stems from production of the laboratory-pure
uranium oxide for the world's first nuclear reactor at University of Chicago's
Stagg Field in 1942 and all the subsequent years of commercial nuclear fuel
preparation for power reactors by Mallinckrodt Chemical Works. FUEL FAB-
RICATION draws on the metalworking skill and experience of Olin Mathieson
Chemical Corporation brought to bear since 1956 on the production of nuclear
reactor cores for power and propulsion. REACTOR DEVELOPMENT builds
continuously on the experience and experiments of Nuclear Development
Corporation of America (NDA), which in turn were built upon the World War
II accomplishments of scientists and engineers of the Manhattan Project.
NUCLEAR RESEARCH means physics, chemistry, mathematics, metallurgy,
electronics — these are not only the academic degrees but the careers of many
United Nuclear senior employees. SHIELDING was as vital for early users of
X-rays working behind Ray Proof Corporation lead shields as it is for today's
designers of space capsules working in Ray Proof radio frequency shielded
enclosures and for operators and maintenance personnel protected by United
Nuclear-conceived reactor shields.
This is the experience and team United Nuclear brings to the fulfillment of its
customers' requirements. Graduate engineers and scientists who want challenge
and the satisfaction that comes from contribution and accomplishment, will find
rewarding careers at United Nuclear's plants and laboratories in New Haven,
Connecticut,Charlestown, Rhode Island and Pawling and White Plains, NewYork.
Consult your placement officer or direct inquiries to
UNITED NUCLEARCORPORATION
660 MADISON AVENUE. NEW YORK 21, NEW YORK
An equal opportunity employer
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Deico Means
Opportunity to
George
Fitzgibbon
George Fitzgibbon is a Senior Experimental
Chemist at Delco Radio. He's pictured here examin-
ing silicon rectifier sub-assemblies for microscopic
solder voids during the development stage.
George received his BS in Chemistry from the
University of Illinois prior to joining Delco Radio.
As he puts it, "I found, at Delco, an opportunity to
take part in a rapidly expanding silicon device de-
velopment program. The work has proved to be
challenging, and the people and facilities seem to
stimulate your best efforts."
The young graduate engineer at Delco will also
find opportunity—and encouragement—to continue
work on additional college credits. Since our incep-
tion, we've always encouraged our engineers and
scientists "to continue to learn and grow." Our
Tuition Refund Program makes it possible for an
eligible employee to be reimbursed for tuition costs
of spare time courses studied at the university or
college level. Both Purdue and Indiana Universities
offer educational programs in Kokomo, and Purdue
maintains an in-plant graduate training program for
Delco employees.
Like George Fitzgibbon, you too may find chal-
lenging and stimulating opportunities at Delco Radio,
in such areas as silicon and germanium device de-
velopment, ferrites, solid state diffusion, creative
packaging of semiconductor products, development
of laboratory equipment, reliability techniques, and
applications and manufacturing engineering.
If your training and interests lie in any of these
areas, why not explore the possibilities of joining
this outstanding Delco—GM team in forging the
future of electronics ? Watch for Delco interview
dates on your campus, or write to Mr. C. D. Long-
shore, Dept. 135A, Delco Radio Division, General
Motors Corporation, Kokomo, Indiana.
solid stole electronics*
An equal opportunity employer
WA
Delco Radio Division of General Motors Corporation
Kokomo, Indiana
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Is it true that the leading producer of oxygen
for steelmoking hod a hand in preparing
Tricia McDonald s orange juice?
You'd expect that a company with 50 years' experience in ex-
tracting oxygen from the air would lead the field. You might
even assume— and you'd be right— that it knows a lot about
how oxygen can speed the making of steel. As a result, the
company sells oxygen by the ton to steelmakers to help them
produce faster and more efficiently.
You'd also expect that a leader in cryogenics, the science
of supercold, would develop an improved process for mak-
ing the frozen orange juice concentrate that starts Tricia
McDonald off to a bright, good morning.
But there might be some doubt that two such
activities as helping to speed steel production and
helping to improve frozen orange juice could come
from one company. Unless you knew Union Carbide.
UNION CARBIDE CORPORATION, 270 PARK AVENUE, NEW YORK, N. Y.
Divisions: Carbon Producis, Chemicols, Consumer Products, International, Lin
For Union Carbide is also one of the world's largest pro-
ducers of petrochemicals. As a leader in carbon products, it
is developing revolutionary graphite molds for the continu-
ous casting of steel. It is the largest producer of polyeth-
ylene, and makes plastics for packaging, housewares, and
floor coverings. Among its consumer products is "Prestone"
brand anti-freeze, world's largest selling brand. And it is
one of the world's most diversified private enterprises in the
field of atomic energy.
In fact, few other corporations are so deeply involved in so
many different skills and activities that will affect the
technical and production capabilities of our next
century.
We're growing as fast as Tricia McDonald.
10017. IN CANADA: UNION CARBIDE CANADA LIMITED, TORONTO
ie, Meioli, Nuclear, Olefins, Ore. Plastics, Silicones, Stellilo and Visking
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WHY NOT GLORY
Each year at St. Pat's Ball twelve engineering students are honored by the College
of Engineering as having contributed the most to the College through their extra-
curricular activities. They are knighted as Knights of St. Pat which is meant to be the
highest honor given in the realm of student engineering activities.
Unfortunately, little note is given to the Knights. Few, other than those who are im-
mediately involved, are aware of the selection procedure, and even the selection pro-
cedure itself is not well defined. The result of this lack of organization is that the honor
of being knighted has been lost. Under the present selection procedure the chosen
Knights are not necessarily the most deserving, but are those among the most deserv-
ing who happen to get nominated.
Since only the nominated students are interviewed, the present inadequate nomi-
noting procedure corrupts the whole system. This year only 17 students were nominated
out of a possible forty-seven. Five of those were council nominees, two TEChHNO-
GRAPH nominees, and only the ten remaining were nominated by the societies. One
hopes that ten students are not all that should be considered from the 20 societies,
each entitled to two nominations. Much of the problem here was that the only
publicity or notification that the societies received from the sub-chairman of St. Pat's
Ball in charge of selecting the Knights was a mimeographed sheet giving sketchy in-
structions for that society to nominate two Knights. Not only were the instructions
scanty, but they reached the societies and Council immediately before Christmas va-
cation—too late for adequate handling before the January 15 deadline and at an
ideal time to be lost or forgotten.
Council's good intentions to find their five most qualified candidates for their nomi-
nees somehow went astray also. It found, as it had found every year before, that the
members had given no thought to the nominations and did not know who was eligible.
Also members not present and other eligible students in the college, but outside Engi-
neering Council, were not considered.
Bob Seylor, President of Council, is aware of the problems and is taking steps simi-
lar to those suggested below to reorganize the entire procedure. TEChH submits the
following as the appropriate means to reestablish the honor of being a Knight of St.
Pat: (I) prepare a well-defined written set of criteria for choosing Knights of St. Pat,
(2) define a system for recognizing leaders, nominating candidates, and making the
final selection of Knights, and (3) provide for the selection of a chairman of the nomi-
nating and selecting procedure that will give the position the prominence it deserves.
The only problem then will be to insure that the conditions prescribed are followed.
This is the job of the Knights chairman. At present, this person is a sub-chairman of
St. Pat's Ball. This implies that choosing the Knights is no more important than select-
ing the band. In fact, the selection of the Knights should not be a function of the Ball
at all. hlonoring the most active engineering students is certainly important enough to
be a direct function of Council instead of a remote function. TECH suggests that the
chairman of the Knighting be chosen in the same way as the Chairman of Open htouse
and the Chairman of St. Pat's Ball—by petitioning directly to Council. It should also
be understood that a significant part of the chairman's job is to adequately publicize
the selection procedure and those chosen.
These simple steps will provide an organization that will truly honor the student
leaders in the College of Engineering and present a favorable picture of the College
to the rest of the University through the publicity given the Knights. WWC
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How To Solve Wear Problems With
Pearlitic Malleable Castings
A little known but extremely valuable property of
pearlitic Malleable iron is its excellent wear resist-
ance. Pearlitic Malleable castings have good natural
wear resistance and can be selectively surface hard-
ened to 60 Rockwell C. Any of the common methods
of hardening may be used — induction, flame, salt
or lead bath, or heat-treating furnaces.
Properties of Three Representative
Grades of Pearlitic Malleable Iron
The good old days were days of
inventions, yes sir. We had some of
the world's best ideas for real prog-
ress back then. Why, back in 1931
Technograph ran an article on a new-
type vehicle that should have swept
the country overnight:
The prospect of a new era of trans-
portation has been opened by the suc-
cessful trial of the new ro-rail motor
cars in London. These vehicles, as
the name implies, travel on the road
as well as on the rails. It is hoped to
speed up, by a door-to-door service,
both frei<iht and passengers. It would
be very convenient to the manufac-
turer, who wished to ship a few totis
of material over a distance of two
hundred miles, to load up a truck
that would take his material over
roads and rails to his customer's door,
uithoul havinii la waste time load-
ini!, and unloadiuu. at rail heads.
I'litortunati'ly, the country decided
too many of the finer things of life,
e.g., teamster strikes, railroad strikes,
and stevedore strikes, would have to
be sacrificed to use these vehicles.
We were inventive back in the good
old days. Oh yes. Back in December
of 1930 we ran an article on a little
project up in Canada:
"A concrete block the size of a nine-
story building dropped into the river
much the same as a cardboard is
blown in a storm," reported the De-
cember iistie of Popular Science
Monthly. "Water was thrown several
hundred feet into the air, roaring like
a mighty gey.^er." Thus a large divert-
ing dam was placed in position in a
single operation in the Saguenay
River, Canada. It is considered one of
the mo.ft daring engineering feats of
recent times. After months of prepara-
tion the job was completed in about
six seconds. Models were made of the
large "plug." The "plug" was a large
obelisk ninety-two feel liigh, forty
feet wide and foiiy-five feet thick and
contained 5,500 cubic yards of con-
crete weighing 11,000 tons. The prob-
able falling was studied by means of
slow motion pictures of the models as
they dropped into place. The "plug"
landed within one inch of its expected
landing place which shows the
thoroughness and accuracy of the prc-
linnnary studies.
They were real engineers back in
the good old days, all right. Why I
know a certain golfer-engineer who
can't even put a puny little 1% inch
sphere within 50 yards of a small flag
much less put a 11,000 ton concrete
block within an incli of where he
wants it.
No indeed, modern youth just
doesn't understand the science of
engineering. Why just last week a
small freshman came up to me and
asked. "Beau, do they have any elec-
tric generators in Heaven?" Naturally,
I set him straight as best I could: "Of
course not, " said I. "It takes an engi-
neer to build an electric generator."
ACiy/IL ENGINEERS:
Prepare for your future in highway
engineering — get the facts about new
DEEP-STRENGTH (Asphalt-Base) pavement
Modern pavement engineering lias taken a "giant step
forward" with Deep-Strength Asphalt construction for new
roads and streets. There is a growing need for engineers
with a solid background in the fundamentals of Asphalt
technology and pavement construction as new Inter-
state and other superhighways in all parts of the
country are being built with advanced design
Deep-Strength Asphalt pavement.
Your contribution—and reward— in our nation's
vast road-building program can depend on your
knowledge of modern Asphalt technology. So
prepare for your future now. Write us today.
THE ASPHALT INSTITUTE, CoHege Park. Maryland
THE ASPHALT INSTITUTE, College Park, IWd.
Gentlemen: Please send me your free student
library on Asptialt Construction and Tectinology.
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Foreign Engineering Pen Pals
Americans who are interested in sci-
ence and engineering will be able to
correspond with people with similar
interests in other parts of the world
as part of the largest international
pen pal project ever enacted.
The project will be conducted by
The Parker Pen Company at its Pa-
vilion at the New York World's Fair,
opening April 22. Visitors to the
World's Fair will be able to sign up
for the program and immediately re-
ceive the name and address of their
overseas' penfriend from an electronic
computer.
Registrants can select the language
in which they wish to correspond,
the area of the world to which they
desire to write, and can choose from
a comprehensive list of subjects about
which they would like to WTite.
Persons interested in the project
but not planning to attend the fair
can receive infonnation and regis-
tration forms by writing to The
Parker Pen Company, Janesville, Wis-
Junior Engineering Technical
Society Summer Programs
Each summer the Illinois Junior
Engineering Technical Society spon-
sors three two-week programs in
engineering and applied science for
specially selected high school stu-
dents. The programs are structured
so that participants will obtain a clear
picture of engineering and, at the
same time, be exposed to actual in-
tellectual challenges in diverse subject
matter.
The students do engineering ex-
periments and individual and library
research. They receive lectures on the
different fields of engineering, in-
struction in mathematics, experience
in doing engineering problems, and
a general orientation which includes
tours of industrial plants and dis-
cussions of the opportunities available
in the engineering profession.
Program dates will be July 26-
August 8, at Bradley University, Pe-
oria, resident program; July 26-
August 8 at the U of I, Urbana, resi-
dent program; and July 30-August
14 at the U of I Undergraduate Di-
vision, Navy Pier, Chicago, commuter
program.
In the residence program, a fee
of $80 will be charged per partici-
pant. This includes the cost of sup-
plies, insurance, room, and board.
The cost of the commuter program
\\all be $30. Several scholarships are
available.
Application forms may be obtained
from the State of Illinois JETS Head-
quarters, 217 Transportation Building,
University of Illinois, Urbana, Illinois.
New Award for Outstanding
Senior in General Engineering
The H. L. Marcus-L. B. Phillips
Award will be given to an outstanding
senior in General Engineering in rec-
ognition of scholarship, character and
acti\ities. The donors of this award
are Michael Phillips, G. E. "63 and
Judith Ann Phillips, his wife.
Besides being rather unique in that
the award has been established by so
recent a graduate, another feature
relates to dedication of the award.
H. L. Marcus and L. B. Phillips are
the fathers, respecti\'ely, of Mrs.
Michael Phillips and Michael Phillips.
In setting up the gift, Michael Phillips
stated:
"This award is given in honor of
the above two fathers, who, like
other fathers, have been the in-
spiration and the motivation of
their sons and daughters through-
out their college years. It is with
gratitude that both my wife and I
share in honoring two great men
. . . oiu' fathers."
All graduating seniors in a given
year with all university averages of
3.5 or better are eligible to be con-
sidered for the award. Fifty per cent
of the rating is to be based on extra-
curricular activities, 10% on activities
outside the direct university com-
munity, 10% on professional organi-
zations, 20% according to a rating
of each candidate by liis fellow grad-
uating seniors, and 10%, according to
appraisal of the students from faculty
rating sheets.
The award will be presented each
spring, and will consist of from $75
to $100 in cash plus an individual
wall plaque. A permanent plaque will
be mounted in the Transportation
Building next to the Eraser Award
Plaque.
St. Pat's Ball Presents
Ralph Marterie
The Illini Room on March 14 will
be the site of this year's St. Pat's Ball,
the annual social event sponsored by
the students of the College of Engi-
neering. Music will be provided by
Ralph Marterie and his Marlboro
Orchestra. Marterie's performance
will feature his famous "Pretend,"
"Blue Mirage," and other million rec-
ord sellers.
The program for the dance \\'ill in-
clude knighting of the Knights of St.
Pat and the crowning of the St. Pat's
Ball Queen. The knighting ceremony,
although conducted in a light-hearted
manner, is actually a distinct honor
recognizing outstanding service in
engineering activities.
The queen of the Ball will be
chosen from the 5 semi-finalists early
in the evening. Selection will be de-
termined by vote of the students at-
tending the Ball.
A few remaining tickets are avail-
able in the Illini Union box office.
This year's Ball promises to be the
best \"et, so get \our tickets now.
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From the ocean's depths to outer space.
The scope of projects under development at the Bendix
Corporation ranges from advanced oceanics to a landing
gear for lunar surface vehicles and countless things in
between. College graduates find depth of technological
challenge in their assignments, w^hether it be in the space,
missile, aviation, electronics, automotive, oceanics or
automation fields. Bendix employs top-notch engineers,
physicists, and mathematicians at all degree levels. They
enjoy the prestige of Bendix achievement and challenge.
Bendix operates 26 divisions and 8 subsidiaries in the
United States, and 12 subsidiaries and affiliates in Canada
and overseas. Our 1950 sales volume was $210 million.
Last year it was over $750 million.
Look over our materials in your placement office. Talk
to our representative when he's on campus. If you'd like
to have your own copy of our booklet "Build Your Career
to Suit Your Talents," write to Dr. A. C. Canfield, Director
of University and Scientific Relations, The Bendix Cor-
poration, Fisher Building, Detroit 2, Michigan. An equal
opportunity employer.
THERE ARE BENDIX DIVISIONS IN: CALIFORNIA, MISSOURI, IOWA, OHIO, INDIANA, MICHIGAN, PENNSYLVANIA, NEW YORK, NEW JERSEY, MARYLAND.
WHERE IDEAS
UNLOCK
THE FUTURE
THE^^gpfl^br
CREATIVE ENGINEERING FOR: SPACE D MISSILES D AVIATION D AUTOMOTIVE D OCEANICS D AUTOMATION
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In the near future a number of U
of I undergraduate engineering
courses may be taught without an
instruetor. Little if any homework
uill be required, and students will be
able to complete their courses in less
time than by conventional instruction.
Meet PLATO. PLATO (Pro-
grammed Logic for Automatic Teach-
ing Operations) is an ultra-modern
computer-based teaching system de-
signed and perfected by the Coordi-
nated Science Laboratory (CSL) at
the LIniversity of Ilhnois. Professor
Donald Bitzer, director of the PLATO
system, and other members of his
group have defied many traditional
rules in education to apply the sci-
ence of learning to the art of teaching.
In fact, PLATO defies the most
fixed and outmoded idea in education
—the idea that a school should be
built as a group of cells, each holding
one teacher and 25-30 students; this
idea dates back to a formula in the
Babylonian Tamud in the third cen-
tury AD when all instruction was
done verbally.
To describe PLATO as a machine
would not do justice to its super-
human teaching techniques. Actually,
PLATO communicates quite intelli-
gently with students, so let's let
PL.\TO tell his own storv.
1
PLATO
by Gary Daymen
"First of all I don't need to point
out to the undergraduate engineer the
many shortcomings of conventional
classrooms. When you go to class, one
of three things often happens: Your
instructor merely duplicates the text
on the board in a fashion even more
boring than the text ( you catch up on
last night's sleep); your instructor fills
five blackboards svith strange formu-
las which you don't even know what
the symbols stand for (first your
mouth drops open and then your eyes
drop shut ) ; or your instructor is a fair
chap, yet some 'know-it-all' on the
front row keeps asking stupid ques-
tions and no one else can participate
in the classroom discussion (you go
home and complain to your room-
mate )
.
"The problem here is simple. Con-
ventional university classrooms lack
the necessary element of 'feedback'
from student to teacher. An instructor
doesn't know if you are absorbing
what is being taught, nor do you
know until that fatal hour exam. As a
result, the most fundamental learning
theory of psychology is violated: the
more often a person is right and the
quicker he knows it. the faster and
better he learns.
"I use a combination of the latest
learning theories of psychologists, in-
cluding feedback, to provide a num-
ber of teaching advantages missing in
today's classroom. For example, ]
work individually and independently
with each student; I give you logically
arranged information in tiny, easy-to-
digest, bits of only a sentence or a
short paragraph at a time; I ask ques-
tions and grade your answers immedi-
ately at each step along the way . . .
i.e., immediate feedback; I answer
your questions promptly, and I let
bright students move ahead while I
give slower students additional help.
.\bove all, however, each student com-
pleting my course must know all the
information presented; no one can get
behind in the information learned,
only in the length of time it takes.
"Grades? Funny you should ask,
but I keep a thorough record of your
every movement through my course.
A human instructor can glance over
your performance in moments, and if
he likes, he can statistically analyze
the job I am doing and improve my
teaching as more data becomes avail-
able.
"Here, I'll show you how I am mov-
ing education into the twentieth cen-
tury. I use one central high-speed
general-purpose computer, my elec-
tronic brain, to individually instruct
up to eight seperate courses with a
total of from one to 1,000 students.
My teaching capacity is limited only
by the number of student stations
constructed and the speed of my elec-
tronic brain. Right now I have only
two student stations; however, 18 new
stations are being constructed by
CSL to duplicate a classroom situa-
tion.
"The photograph at the top of this
page shows a typical tsvo-student sta-
tion. Each station consists of a keyset
for the student to commimicate with
me and a TV set which displays my
questions and words of wisdom plus
the student's answers and other infor-
mation from his keyset.
"The keys on the keyset (figure 1)
are of two types, those used for in-
serting constructed responses to my
questions and those used by the stu-
dent to control his progress through
the lesson material I make available
to him. By using a supplementary key-
set, or relabeling buttons on the main
10 TECHNOGRAPH
kevset. the student can nse figures
such as electronic circuit elements as
well as numerals and letters. Conse-
quentl}-. when I teach courses such
at network synthesis, the student can
construct diagrams of electrical net-
works by pushing a sequence of but-
tons. Each student controls my pres-
entation of the lesson material by
using the logic" buttons on the right
side of the main ke\set. These buttons
are labeled 'renew.' 'erase,' 'judge,'
'reverse,' 'help,' 'continue,' and 'aha'.
"
"Figure 2 shows the overall hookup
for a typical two-station student set-
up. My computer controls two sources
of information which are superim-
posed on the student's T\' screen: a
central slide selector and the student's
electronic blackboard. All student sta-
tions share the same slide selector
which consists of 122 slides containing
the text material, .\lthough my com-
puter switches the slide selector from
student to student, there is no notice-
able delay on the student's T\' screen
because of the rapid access time of
my computer.
"I have a separate electronic black-
board for each student. It is a write-
read storage tube wliich portrays char-
acters, diagrams, and figures from the
computer. Also portrayed are the stu-
dent's own answers to questions and
other material \\hich is generated in
the course of the lesson and cannot
be prestored on slides.
"Before I begin teaching a course,
a himian 'reads' in the proper pro-
gram ( teaching rules ) into my central
computer and inserts the correct slide
bank into my slide selector; both proc-
esses take only a few seconds. I can,
therefore, be prepared to teach a new-
course in seconds without an\- hard-
ware changes whatsoe\er.
"A complete set of m\' teaching
rules is referred to as a 'teaching
logic' So far, I have been pro-
grammed to teach by two types of
teaching logic: a tutorial logic and an
inquiry logic. In a class taught b>' the
tutorial logic, I present facts and ex-
amples first and then ask questions
covering the material. With the in-
quiry logic, I present general prob-
lems to the student and then he must
use his own initiative to search for,
request, and organize appropriate in-
formation to arrive at the correct
answer.
"A study of the schematic of my
tutorial teaching logic (figure 3) will
illustrate the teaching sequence and
general student-computer communica-
tion techniques I use. The main text
sequence is designed for those bright
students who can grasp the material
fast. It contains logically arranged in-
formation on slides or 'pages' in tiny,
eas\-to-digest bits of only a sentence
or a short paragraph at a time. Ques-
tions are also included; see figure 4.
.\fter studying a 'page,' the student
Slide
Selector
V~l
student 1
Storage
Device
1
Student 2
Switch I
Control
I
Switch
nformation
Storage
Device
2
Central
Computer
Figure 2. General orgonizotion of a typicol two-station PLATO system. One central higti-speed
general purpose computer, ttie electronic brain, controls two sources of informotion, o central slide
selector and the student's electronic blockboord. Although the computer is continuously switching
from student to student, the computers ropid access time eliminates any noticeable delay on eoch
student's TV screen.
^
Figure I. Students "type" their responses on
o keyset to communicote with the central com-
puter. A newer keyset will be in operation soon.
must conectly answer all of my ques-
tions to demonstrate that he is ready
for the next text setjuence. A student
answers the questions by using his
keyset and 'typing' out his answers
which are wTitten by the computer in
the appropriate place on the student's
T\ screen.
".\fter submitting his answers the
student then pushes the 'judge' but-
ton, and my electronic brain immedi-
ately grades and writes an OK or NO
beside the student's answer on the
TV screen as shown in figure 4. In this
way the student knows immediately
if he is right or wrong without my
revealing the correct answer.
"If a student answers all questions
correctly, he can go on to the next
main text page b\- pushing the 'con-
tinue" key. In this w-ay the bright
student can move straight ahead.
"If, howe\ er, a student has not fully
understood the main text and cannot
correctly answer a question I have
asked him, I give the student one of
three choices: he can 'erase' his
wrong answer and submit a new one
for judging, 're\erse' the page to
review previous pages which still con-
tain his correct answers, or ask for
'help.' Trying to 'continue' without
answering all questions on a page
makes it necessary for me to ring a
bell indicating a fault and to record
a 'finger trouble' on the students
record.
"If the student asks me for help, I
break the main sequence down into
even smaller, easier-to-absorb bits
with further pertinent textual material
and additional (juestions designed to
help him sohe the main text question
he could not answer. After he com-
pletes the help sequence, I return the
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student to the main sequence and the
question he could not previously an-
swer. The student should then be pre-
pared to answer the question cor-
rectly.
"If the student still cannot answer
the question and asks for help again,
I merely provide him with the correct
answer to the problem and let liim go
on. At first I provided only one help
sequence for each question, but im-
provements in programming for my
lessons have been made, and several
help sequences are available depen-
dent upon the kind of mistake the stu-
dent has made in answering a ques-
tion.
"Some students push the help but-
ton, then half way through the help
sequence they suddenly 'see the
light.' In a case such as tliis, the stu-
dent can press the 'aha' button to
get back to the original question he
could not answer in the main se-
quence. If the student was overconfi-
dent, however, and still cannot an-
swer the question, another request for
help will take him to his previous
place in the help sequence where he
broke off with an 'aha.'
"I use this feature to enable the stu-
dent to progress with flexibility; he is
not required to bore himself by going
over material which he does not think
he needs. I restrict the student's free-
dom only by not allowing liim to go
on until he has successfully solved all
problems in the main sequence. This
is what I meant by my earlier state-
ment that everyone completing the
course must know all of the informa-
tion in my main course.
"While the tutorial logic serves ex-
tremely well for many purposes, I
often find it desirable to turn over
more control to the student and allow
him to ask me questions also. I ac-
complish this with the inquiry teach-
ing logic.
"With the inquirv logic I provide
the student with a simulated labora-
tory situation where he can use his
own initiative to construct and carry
out proper experiments to answer the
questions I ask. Here, the student
exerts almost complete control over
his movements through the lesson
material.
"To get from any point in the pro-
gram to a position in the laboratory
setup, the student uses a button on
his keyset labeled 'lab'; this button
makes it possible for me to present
the student with a complete choice of
simulated laborator\' situations from
which he selects the proper one. The
remaining buttons on the special key-
set, which is the smaller keyset on the
right in figure 2, are relabeled so the
student can communicate his specifi-
cations to me for the experiment. As
the student constructs an experiment,
I normally draw the requested experi-
ment on the student's blackboard and
show the significant results.
"For example, look at a portion of
my course designed to teach students
about the density of materials and
their buoyancy in liquids. Figure 5
shows one of a great many sequences
of events that could occur while I am
teaching with the inquiry logic. The
student is free to select an object to
be placed in a container filled with a
liquid. The object and the liquid are
chosen from a list I present on the
student's T\' screen. He can measure
the \'olume of liquid displaced into
the overflow container or determine
the weight of the object suspended
in the liquid.
"Included in the list of objects that
can be weighed is the overflow can
and its contents, thus allowing the
student to use Archimedes' Principle.
In the example shown in figure 5, the
student is attempting to determine the
density of a crown, one of the objects
available in the simulated laboratory.
"The student initiated the experi-
ment by pushing the 'lab' button.
Then, by pushing the button labeled
T the student chose the crown which
mv electronic brain immediately drew
on his electronic blackboard. Next, the
student chose alcohol as the liquid
in which the object was to be placed.
I then drew the hquid levels in the
overflow can and overflow container,
printed the volume of overflow, and
showed the position of the object in
the liquid. Since the crown sank in
the alcohol, the 45 cc of overflow
volume represented the volume of the
1
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Our gasoline isn't
good enough for
some people ... us
We like to think that American Oil products are
the best you can buy. And they are. We also like
to think we can improve the quality of our prod-
ucts without increasing the cost to the consumer.
And we do. Consistently.
A considerable amount of work is done in
testing catalysts and searching for those which
will help produce the types of gasoline our cus-
tomers want at the price they can afford.
One of the people engaged in the research and
development of our manufacturing processes is
John Mitchell, 24, a graduate Chemical Engineer
from the University of Texas.
The opportunities for bright young scientists
like John Mitchell are virtually unlimited at
American Oil. American Oil ofifers a wide range
of new research opportunities for: Chemists
—
analytical, electrochemical, physical, and organic
;
Engineers—chemical, mechanical, and metallur-
gical; Masters in Business Administration with
an engineering (preferably chemical) or science
background; Mathematicians; Physicists.
For complete information about interesting
careers in the Research and Development Depart-
ment, write: J. H. Strange, American Oil Company,
P. O. Box 431, Whiting, Indiana.
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THE BELL TELEPHONE COMPANIES
SALUTE: BOB BUCK
W hen a new microwave transmission system was needed
to connect Detroit, Flint, and Lansing. Bob Buck (B.S.E.E.,
1960) designed it.
Bob has established quite an engineering reputation in
Michigan Bells Microwave Group during his two years
there. And to see that his talent was further developed, the
company selected Bob to attend the Bell System Regional
Communications School in Chicago.
Bob joined Michigan Bell back in 1959. And after
introductory training, he established a mobile radio main-
tenance system and helped improve Detroit's Maritime
Radio system— contributions that led to his latest step up!
Bob Buck, like many young engineers, is impatient to
make things happen for his company and himself. There
are few places where such restlessness is more welcomed
or rewarded than in the fast-growing telephone business.
BELL TELEPHONE COMPANIES
In just a few short months, those
new graduates spanned the dis-
tance from the classroom to the
space age. They joined with their
experienced colleagues in tack-
ling a variety of tough assign-
ments. On July 20th, 1963, their
product went off with a roar that
lasted two solid minutes, provid-
ing more than 1 ,000,000 pounds
of thrust on the test stand. This
was part of the USAF Titan MIC
first stage, for which United
Technology Center is the con-
tractor. Two of these rockets
will provide over 80% of all the
thrust developed by the vehicle.
Some of you now reading this
page may soon be a part of that
program... or a part of other sig-
nificant, long-range programs.
UTC now offers career oppor-
tunities for promising graduates
at the bachelor's, master's, and
doctoral levels in EE, ME, AeroE,
and ChE. Positions are impor-
tant and offer personal and pro-
fessional reward in the areas of
systems analysis, instrumenta-
tion, data acquisition, prelimi-
nary design, aerothermodynam-
ics, stress analysis, structure
dynamics, testing, propellant
development and processing.
If your idea of a career in the
space age includes joining a
young, vital, aggressive com-
pany... then get in touch with
us now! If you want to work with
men who can develop and build
a wide variety of sophisticated
propulsion systems, see your
placement officer for a campus
Interview or write Mr. J. B. Waste.
UNITED
TECHNOLOGY
CENTER
SOME OF
THE MEN10
mOKED ON II
HEREIN
COLLEGES
LIKEYOORS
KYEMIIIGO
CORPORATION
P. 0. Box 358 - Dept. E, Sunnyvale, California
U. S. Citizenship Required - Equal Opportunity Employe
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B-52. Sengine jet bomber with range of over 9000
miles. Backbone of the Strategic Air Command.
Are you ready for a muiii-miiiion-doiiar responsibility?
If you are, there's a place for you on the Aerospace
Team—the U. S. Air Force.
No organization in the world gives young people a
greater opportunity to do vital, responsible work.
For example, just a short while ago a 23-year-old Air
Force lieutenant made a startling breakthrough in
metallurgy. And a recent All-America tackle is doing ad-
vanced research in nuclear weapons.
If you have talent, you'll have a chance U.S. Air Force
to show it in the Air Force. Your work can put you and
your country ahead.
You can earn your commission at Air Force Officer
Training School, a three-month course open to both
men and women. To apply, you must be within 210
days of your degree.
For more information, contact the Professor of
Air Science. If your campus has no
AFROTC, see your Air Force recruiter.
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Semi-Conductor
Lasers
In the three years since the first
working model was constructed the
laser has captured the imagination of
several hundred industrial and edu-
cational research laboratories, in-
cluding the University of Illinois'
Electi-ical Engineering Research Lab-
oratory.
The laser (light amplification by
stimulated emission of radiation) is a
device for producing a powerful beam
of light with waves that are mono-
chromatic and coherent, that is, are
all of the same wave length and are
all in step, or lined up, crest to crest
and trough to trough. This beam was
first produced by energy in the form
of photons of light emitted by elec-
trons dropping to lower energy levels.
The best known laser device is the
ruby crystal. A synthetic aluminum
oxide rod containing .05% chromium
and having partially silvered ends.
GALLIUM
ARSENIDE PHOSPHIDE
In producing the beam of intense light
the chromium atoms absorb light
energy from a powerful flash tube
coiled around the ruby rod. The light
energy from the flash tube raises the
atoms in the crystal to an excited
state from which they drop to the
ground state in two steps. Almost
instantaneously, the atoms degenerate
to the metastable state, releasing
energy to the crystal lattice but emit-
ting no light. The second chop, to the
ground state, occius haphazardly in
the next few thousandths of a second.
If a photon of light collides with an
electron in any energy state, the elec-
tron will either (1) give up energy
to the photon or (2) absorb energy
from it. If the electron happens to be
in an "excited" state, it will be stimu-
lated to give up energy to the photon,
and if the electron is in a "relaxed"
state, then it will absorb energy from
D create P and N regions
Mowed to diffuse into one
IS electron dense molecule
JUNCTION region:
zn concentration =
Se concentration
n a single crystal, the ends are given different chemical treotments. Zinc
end of the crystal, producing electron "vacancies" or "holes." Selenium
i in the rest of the crystal.
by TOM GRANTHAM EE-LAS '67
the photon. It follows tlien that while
in the metastable energy state, an
atom in the crystal will emit a photon
and fall to the ground state if it is hit
bv a photon from the flash tube. Of
course an atom in the ground state
also can be raised to the metastable
state by the same sort of photon.
For laser action to occur, there
must be more atoms in the upper state
than in the lower in order for the
emission of such photons to prevail
over their absorption. Now, if a large
number of atoms can somehow be
activated into the higher energy
level (metastable), then the first few
photons haphazardly emitted will
spring the trap door of the metastable
stage, instantly releasing a tremen-
dous number of photons, all of the
same wave length and all in step. It
is possible to excite more atoms into
the metastable level by making the
pumping light of the flash lamp
stronger. The photons then emitted
reflect back and forth between the
ends of the ruby rod until the beam
is powerful enough to suddenly flash
out.
The ruby crystal was the first suc-
cessful laser device, but since its dis-
covery many more materials have
been used to produce similar coherent
beams of light. All laser materials
must have an upper energy level into
which atoms can be pumped and a
lower level to which they will fall
with the spontaneous emission of
photons. More recent devices, include
other solidionic lasers similar to the
ruby, which are pumped by a flash
lamp; noble gases, which are pumped
by a gas discharge; and a new tube
known as the semi-conductor P-N
junction diode laser, which is pumped
by a direct application of electric cur-
rent.
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The sonii-coiiduttor laser differs
from the ruby and noble gas type
lasers in several respects other than
the manner of pumping. This new-
laser de\ice offers 10*^0 to a possible
100^;, efficiencN- rather than the 1%
efficienc\' characteristic of ruby and
gas rods. The semi-conductor laser
makes use of broad energy levels
rather than sharply defined levels.
The free electrons tra\el between
levels rather than among the atoms.
The P-N junction diode laser utilizes
a semi-conductor crystal, such as
gallium arsenide phosphide. The ends
of the crystal are given different
chemical treatments to create the P
(positive) and N (negative) regions.
The P region is formed by allowing
zinc to diffuse into the crystal. The
diffusion of the zinc into the crystal
stops along a fairly well-defined sur-
face. The rest of the crystal is treated
with an element such as selenium.
When the zinc combines with the
molecules of the crystal, electron
"vacancies" or "holes" are formed in
these molecules. Selenium combines
mth the molecules of crystal to form
electron "dense" molecules. These two
different types of crystal molecules
meet along the plane of the zinc
diffusion.
If free electrons are fed into the
N region, they travel to the junction
of the bands and drop into the "holes"
of the P region, emitting photons to
produce the laser beam. Because very
20
ON THE MOON...
Our world-recognized trademark—"the P&WA eagle"—has been
identified with progress in flight propulsion for almost four decades,
spanning the evolution of power from yesterday's reciprocating
engines to today's rockets. Tomorrow will find that same Pratt &
Whitney Aircraft eagle carrying men and equipment to the moon and
to even more distant reaches of outer space.
Engineering achievement of this magnitude is directly traceable to
our conviction that basic and applied research is essential to healthy
progress. Today's engineers at Pratt & Whitney Aircraft accept no
limiting criteria. They are moving ahead in many directions to advance
our programs in energy conversion for every environment.
Our progress on current programs is exciting, for it anticipates the
challenges of tomorrow. We are working, for example, in such areas
as advanced gas turbines . . . rocket engines . . . fuel cells . . . nuclear
power—all opening up new avenues of exploration in every field of
aerospace, marine and industrial power application.
The breadth of Pratt & Whitney Aircraft programs requires virtually every tech-
nical talent
. . .
requires ambitious young engineers and scientists who can con-
tribute to our advances of the state of the art. Your degree? It can be a B.S., M.S.
or Ph.D. in; MECHANICAL . AERONAUTICAL . ELECTRICAL . CHEMICAL and
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CE-
RAMICS • MATHEMATICS • ENGINEERING SCIENCEor APPLIED MECHANICS.
Career boundaries with us can be further extended through a corpo-
ration-financed Graduate Education Program. For further information
regarding opportunities at Pratt & Whitney Aircraft, consult your col-
lege placement officer—or—write to Mr. William L. Stoner, Engineering
Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut.
Pratt &Whitney Aircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA
u
EO AIRDIVISION OF UNIT D RCRAFT CORP.
An Equal Opportunity Employer
SPECIALISTS IN POWER ... POWER FOR PROPULSION-POWER
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND IN-
DUSTRIAL APPLICATIONS.
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by ROGER JOHNSON, EE '66
A narrow beam of cool, intense
light, emitted from a ruby crystal laser
device, may soon become the medium
by which many channels of informa-
tion can be transmitted over great dis-
tances simultaneously. For example, it
may be possible to transmit numerous
telephone or television signals at the
same time by using a light beam as a
carrier.
A University of Illinois laser re-
search group, under Professor D. F.
Holshouser of the Department of Elec-
trical Engineering, is conducting
studies on modulation of light at
microwave frequencies, that is, plac-
ing information on a light beam. The
group is also concerned with the de-
tection of microwave signals that have
been placed upon such a beam.
Coherent light can be directed to
form a very intense beam which will
di\ergc or scatter only slightly in
tra\eling over large distances. For
e.xample, it has been estimated that a
four inch lens used in conjunction
with a laser could direct a detectable
light signal to the moon.
Because of the low divergence prop-
erty of laser light, such a beam would
be especially applicable for carrying
information in space communication
or along enclosed light paths. It should
be remembered, however, that such
a light beam can still be reflected and
refracted by clouds and fog. Bell
Telephone is already considering fu-
ture replacement of telephone lines
with light networks.
The modulation of light at micro-
wave frequencies is particularly de-
sirable due to the large bandwidth
capability of such a communications
system. Electro-optic methods of
modulating light at lower frequencies
have existed for several years, but
only recently have methods been de-
vised for intensity modulation of light
at microwave frequencies using the
electro-optic intensity modulation
Kerr and Peckel's effect. After exten-
sive study of methods Professor D. F.
Holshouser and Professor C. L. Caddy
have successfully modulated light with
frequencies from 1000 megacycles to
1 gigacycle.
At the receiving end of such an
optical communications link, a means
must be provided for the detection of
very low level light signals having
modulation components over a large
band in the microwave frequency
range. For a detection scheme. Pro-
fessors Caddy and Holshouser have
developed a photomultiplication sys-
tem which acts as an amplifier for a
photo-electron current produced by a
modulated light beam and varying
at microwave frequencies. This tech-
nique is called microwave frequency
dynamic crossed-field photomultipli-
cation.
These two distinguished U of I pro-
fessors are continuing their research
with the aims of improving existing
techniques and equipment.
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Eniiinccii-, if ijou'ce been ninniniS. around thin campus
with your head in logarithm tables, it's time you took
notice and looked up. Up that is to Sheril. She's five
feet ten inches tall and has been "racing our campus for
two years. She's in Home Economics Retailini^, and her
major is engineers, especially tall blondes; she wants
someone she can look straight in the eye about most
matters. Asked about what she wants mo.it out of life
she replied, "A career of travel, money, and lots of
excitement." Then she added with a twinkle in her eye,
"and other things."
'ac4a>>td>^0L
RESEARC
Fuel Cells Among Countless R&D Programs
Accenting Broad Spectrum of Tl Opportunities
The direct conversion of inexpensive fuels
into electricity via the fuel cell (being ex-
amined in picture above) is just one of hun-
dreds of research and development projects
some 1300 R&D scientists and engineers are
pursuing at Texas Instruments Incorporated.
Research and development comprises just
one of TI's 89 professional fields (listed at
right) providing a broad spectrum of oppor-
tunities both challenging and rewarding.
TI is a multidivisional company engaged
in the development and production of elec-
tronic and electrical components; metallurgi-
cal and semiconductor materials; electronic
assemblies and systems; and is a contractor
of land and marine geophysical exploration
services. TI's R&D pursuits require the
creative services of advanced degree engi-
neers and scientists trained in electronics,
ceramics, chemistry, geology, geophysics,
mechanics, mathematics, metallurgy, and
physics.
INVESTIGATE FASCINATING TI
CAREERS by submitting
your resume, or sending i- ,.,,
for "Career Opportunity
Guide for the College
Graduate" to Mr. T. H.
Dudley, Dept. C-36. Ask
your College Placement
Officer for TI interview
dates on your campus.
n
Texas InstrumentsINCORPORATED
p. O. BOX 5474 . DALLAS 22. TEXAS
An Equal Opporiunily Employer
AIRWAYS CONTROL
ALLOYING
AUTOMATION
AVIONIC SWITCHING
BONDED METALS
CAPACITORS
CERAMICS
CIRCUITRY
CLAD METALS
COMMUNICATIONS
COMPONENTS
COMPUTER ELEMENTS «
PROGRAMMING
CONTROLLED RECTIFIERS
CONTROLS
CRYOGENICS
CRYSTAL GROWTH
CYBERNETICS
DATA HANDLING
DEVICE DEVELOPMENT
DIELECTRICS
DIFFUSION
DIODES
ELASTIC WAVE
PROPAGATION
ELECTROCHEMISTRY
ELECTROLUMINESCENCE
ELECTROMECHANICAL
PACKAGING
ELECTROMECHANICS
ELECTRO-OPTICS
ELECTROTHERMICS
ELECTRON PHYSICS
ENERGY CONVERSION
ENVIRONMENTAL &
QUALIFICATION TESTING
FERROMAGNETICS
GEODETIC SURVEYS
GEOMAGNETICS
GEOPHYSICAL
EXPLORATION
GEOSCIENCES
GLASS TECHNOLOGY
GRAVIMETRY
INDUSTRIAL ENGINEERING
INFRARED PHENOMENA
INSTRUMENTATION
INTEGRATED CIRCUITS
INTERCOMMUNICATIONS
LASER PHENOMENA
MAGNETIC DETECTION
MECHANIZATION
METALLURGY
METER MOVEMENTS
MICROWAVES
MISSILE & ANTIMISSILE
ELECTRONICS
NAVIGATION ELECTRONICS
NUCLEAR FUEL ELEMENTS
OCEANOGRAPHY
OPERATIONS RESEARCH S
ANALYSIS
OPTICS
PHOTOVOLTAIC DEVICES
PHYSICAL CHEMISTRY
PHYSICS
PIEZOELECTRICS
PLASMA THEORY
PLATING
OUALITY CONTROL
QUANTUM ELECTRONICS
RADAR
RARE EARTHS
RECONNAISSANCE
RECTIFIERS
REFRACTORY MATERIALS
RELIABILITY
RESEARCH &
DEVELOPMENT
RESISTORS
SEISMOLOGY
SEMICONDUCTORS
SOLAR CELLS
SOLID STATE DEVICES
SOLID STATE DIFFUSION
SONAR
SOUND PROPAGATION
SPACE ELECTRONICS
SUPERCONDUCTIVITY
SURVEILLANCE
SYSTEMS
TELEMETRY
THERMOELECTRICITY
THERMOSTATIC DEVICES
TRANSDUCERS
TRANSISTORS
UNDERSEA WARFARE
Your life at Du Pont I one of a series for technical men
Arm yourself ^with facts about DuPont
These booklets helped persuade some 700 new B.S. graduates
to join us in 1963. It was mostly a matter of getting facts.
For example, if you want to start your career in a certain
section of the country, you'll find that Du Pont-with facilities
in 28 states— will try to accommodate you.
If you're interested in growth for what it can mean to you
personally, you'll be interested to know that our sales have
increased 750% since 1937. You've probably heard that R&D
expenditures are a good indicator of a company's future success.
We spend $90 million a year on it, $60 million of which goes
straight into "pioneering research" — the discovery of new
scientific truths and new materials.
Our booklets will answer most of your preliminary questions.
Later-or even now if you wish-we can talk specifics by letter,
or face to face. Why not write us or send our coupon? We'd
like to know about you.
BETTER THINGS FOR BETTER LIVING
. . . THROUGH CHEMISTRY
An equal opportunity employer
TECHNICAL MEN WE'LL NEED FROM THE CLASS OF '64
Chemists Industrial Engineers
Chemical Engineers Civil Engineers
Mechanical Engineers Physicists
Electrical Engineers
E. I. du Pont de Nemours & Co. (Inc.)
2531 Nemours Building, Wilmington, Delaware 19898
Please send me the literature indicated below.
D DuPont and the College Graduate D Reprint of Saturday
D Mechanical Engineers at Du Pont Evening Post article
n Engineers at Du Pont on Du Pont, July, '63.
n Chemical Engineers at Du Pont
n Also please open in my name a free STUDENT SUBSCRIPTION
to the award-winning Du Pont Magazine-the official bi-monthly
publication of the Du Pont Company.
Name
WPG U
Designed and built by electrical engi-
neering students, WPGV is one of the
best equipped radio stations in down-
state Illinois.
Before the end of this semester
there may be a new sound on the air
-the sound of WPGU-FM. Entering
its eleventh year of broadcasting to
the University Residence Halls on
closed circuit AM, WPGU hopes now
to expand its radio service to the en-
tire University community and to the
Champaign-Urbana area by establish-
ing an FM station, capable of being
leceived anywhere within a 30-40
mile radius.
What is WPGU? These are the call
letters of one of the nation's largest,
financially independent student-run
radio stations. Called the "Student
Voice of the University of Illinois,"
WPGU, operating on 640 kilocycles,
provides continuous, round-the-clock
radio entertainment to over 9,000 stu-
dents living in more than 20 residence
halls and one foundation dormitory,
Newman Hall.
Broadcasting 24 hours a day, seven
days a week while the University is
in session, WPGU provides a well-
balanced program of music, news,
sports and special events. All man-
agerial, technical, and operating per-
Bill Lueck, sophomore in electrical engineering,
places a tope on the large Ampex tope recorder
useci during unprogrammed broadcasting, for
production work, and for recorded programs.
by BILL LUECK
sonnel, over 180 in number, are
enrolled as students at the University
of Illinois.
E.xtensive equipment, worth o\'er
$20,000, is now housed in modern fa-
cilities in the basement of Weston
Hall. The station occupies ten rooms,
including two fully equipped control
rooms, an engineering workshop, two
broadcast studios, an interview-taping
studio, and a news preparation room
containing a 24-hour teletype line
from United Press International.
The record library, containing over
20,000 discs, is the largest in Illinois
outside Chicago. Some records are
received free from distributors, but
the majority are purchased. Money for
records, new equipment, including the
FM installation, and for maintenance
expenses is received from the sale of
air time to local and national adver-
tisers.
WPGU's Expansion
Strange as it may seem, WPGU has
not always called Champaign-Urbana
its home. The original equipment,
some of which is still in use today,
once functioned as part of a radio
station in Galesburg, Illinois. During
the time the University maintained a
division at Galesburg, a student or-
ganization known as the Speech and
Radio Club operated an intercollegiate
broadcasting station known to its
campus listeners ;i5 WTNI. It used
wireless equipment installed on the
Galesburg campus by a Navy elec-
tronics unit.
In 1949, the apparatus was moved
to Champaign and stored pending dis-
position.
In 1950, the Illini Publishing Com-
pan\' and the School of Journalism and
Communications assumed supervision
of the station, not yet known as
WPGU and then operating on a rather
irregular basis. University Trustees
appropriated funds to purchase addi-
tional equipment for the new venture.
The station as it is known today
got its start two years later when the
University Housing Division agreed
to take responsibility for overseeing
the operation of the station by the
student organization known as the
Parade Ground Unit. The group in-
corporated its initials into the new call
letters, and in the third week of De-
cember, 1953, WPGU was finally on
the air for the first time with regu-
larly scheduled programs.
The station's first home was one of
the "temporary " wooden barracks type
units, built in 1947 as part of an over-
all crash building program to accom-
modate the postwar college rush. One
suite, consisting of four small rooms,
was made available for radio station
operation. Radio equipment occupied
these quarters for twelve years. In
1961, ^^TGU moved into its perma-
nent Weston Hall quarters.
At the present time WPGU broad-
casts to the residence halls by an in-
genious system called "carrier cur-
rent" (closed circuit) transmission.
Each hall complex is served by a
low-power transmitter which feeds its
signal directly into the power lines
in the halls. Consequently, only radios
in the halls themselves can receive
the programs.
The residence hall system is served
by eleven transmitters, each of which
may be operated remotely from a
panel in the main control room. Each
transmitter is connected to the control
room bv a special telephone line. In
normal operation, the program source,
fed through the proper amplifiers. Is
applied to a splitter transformer
which in turn sends an identical sig-
nal to each transmitter. Though nor-
mally each hall receives the same
program, a special program may be
sent to or received from each individ-
ual transmitter without affecting the
others.
Many people have the idea that a
radio station is a maze of strange
devices and e.xotic circuitry. Actually
the \\TGU studios contain little more
than a large number of switches and
a set of amplifiers. An electrical engi-
neer would have trouble finding a
circuit even as exotic as an oscillator.
Since the transmitters of WPGU are
located outside the studios in the
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various residence halls, the main
function of the studio equipment is
to originate the program and amplify
it a number of times before sending
it to the transmitters.
Programming
All live shows are programmed and
presented by student announcers. An
announcer usually spends the same
amount of time preparing a show as
he does giving it on the air. Record
requests are made out at least 24
hours before a show-. The records are
obtained shortly before the show, are
played, and then are immediately re-
turned to the library for further use.
The ten newscasts heard daily on
WPGU are prepared and read by stu-
dent newscasters. In this case there is
a much higher ratio of preparation
time to on the air time than with a
musical show. From thirty minutes to
an hour may be required for a fi\e-
minute newscast. A newscaster must
select a well-balanced set of items,
including all the important national,
international, state, and local stories,
as well as the weather.
Controlling every program put on
the air, as well as many recorded and
production features, is the broadcast
engineer, who recei\es his instructions
from the announcer. He is in charge
of the technical end of the show,
spinning the records, controlling the
program source, maintaining constant
volume level, and numerous other
technical duties.
Vlany engineers are also on the
technical staff. The technical depart-
ment actually keeps the station run-
ning and on the air, building and
servicing the transmitters and main-
taining tiie control boards, tape re-
corders, and otiier equipment.
Management
The control of WPGU is divided
into six departments: the Information
Department, the Program Depart-
ment, the Commercial Department,
the Office Department, the Engineer-
ing Department, and the Finance De-
partment. The directors of these six
departments plus the station manager
comprise the Managerial Council,
which meets weekly to discuss prob-
lems relating to the operation of the
station and to determine the policies
of WPGU.
The Information Department, un-
der the supervision of a director, is
responsible for the preparation of all
informational material, for the assign-
ment of air time to department mem-
bers, and for the quality of the mate-
rial presented o\er the air. Students
in this department have an opportu-
nity to meet and interview personali-
ties, to learn to speak extemporane-
ously, and to interpret and broadcast
news copy.
The activities of the Program De-
partment are guided by a director
who supervises all programming of a
noninformational nature, executes cer-
tain policy decisions on program ma-
terial, and keeps constant check on
program quality in conformance with
FCC and NAB (National Association
of Broadcasters ) regulations.
The Commercial Department has a
two-fold function: to obtain the nec-
essary revenue for the operation of
the station and to train student staff
members in the commercial aspects
of radio broadcasting. The commercial
manager heads this department
PRE-AMPLIFIERS
\O O MIXER O O7 litters
MASTER
AMPLIFIER
WPGU's syste
broadcasting by
closed-circuit tran
was designed by its own
tectinical staff. The pro-
posed FM transmitting
antenna will be located
on top of Weston Hall.
SPLITTER TRANSFORMER
^^^I TRANSMITERS i ii i
The Office Department handles all
matters pertaining to publicity, per-
sonnel, and magnetic tapes.
The Engineering Department has
one main function: to provide the
program and information department-;
with the necessary facilities witli
which to broadcast music, news, inter-
views, and special programs to the
students living in University residence
halls. The duties of the chief engineer
include assembling a competent staff
and, through his supervisors, con-
structing, maintaining, and operating
the station equipment.
The Finance Department, headed
by the treasurer, keeps all financial
records for the station. He acts as
financial adxisor to WPGU's manage-
rial council and as station business
representative.
The organization and o\erall con-
trol of WPGU are the direct respon-
sibility of the Station Manager. He
must also decide on questions of pol-
icy, procedure, or rules arising be-
tween managerial Council meetings.
In addition to presiding at these meet-
ings, the station manager serves as
the \\TGU representative in all out-
side affairs.
Staffing
All departments at WPGU are al-
ways read}- to accept new- members.
Absolutely no pre\-ious experience is
necessary; \\TGU will train students
in their field of interest. Students in-
terested in learning more about
the station should stop in at the
^^'PGU studios in the basement of
\\'eston Hall, MRH. look around, and
sign up if the\- wish.
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ONLY FORD-BUILT CARS MEET THE CHALLENGE WITH
TOTAL PERFORMANCE!
Something wonderful's happened to Ford Motor
Company ears! Under the freshest styling seen in
years, there's a new kind of durabiHty and vigor that
more than meets the demands of today's and tomor-
row's high-speed turnpike driving conditions.
What's the secret? Quality engineering for total per-
formance. Quality engineering so outstanding that
Ford Motor Company received the NASCAR Achieve-
ment AwEird for engineering excellence which "superbly
combines the prime essentials of great automobiles
—
performance, reliability, durability, comfort and safety."
Total performance makes a world of difference. Bodies
and frames are solid and quiet even on the roughest
roads. The ride's so smooth, so even-keeled, it seems
to straighten the curves and shorten the miles. And
nothing matches the spirit, sparkle and stamina of
advanced Ford-built \ -8's and thrifty Sixes. Total
performance is yours to enjoy in all our 196-t cars—from
the frisky Falcon to the matchless Lincoln Continental.
MOTOR COMPANY
The American Road, Dearborn, Michigan
»HERE ENGINEERING LEADERSHIP BRINGS YOU BETTER-BUII.T CARS
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yet cut cost 20%
Originally, this crosshead for a lift truck was
not a forging. Now it is forged in steel. Here's
why . . .
The lift truck builder wanted to increase the
safety factor to meet greater bending and shear
stresses. He also wanted to increase the fatigue
strength of the part. And all without any in-
crease in weight or cost. He also wanted to
reduce tool breakage caused by irregularities,
voids, and inclusions.
He changed overto FORGED crossheads.
Now the crosshead has the required strength
and stress-resistance, costs 20% less when
machined and ready to assemble, increases
production rates 14% by reducing tool break-
age and increasing machining speeds.
Forgings are better for these reasons; they:
1. Are solid, free from voids and inclusions
2. Have high fatigue resistance
3. Are strongest under impact and shock loads
4. Have a higher modulus of elasticity
5. Have a unique stress-oriented fiber
structure
6. Are low in mechanical hysteresis
Memo to future engineers:
"Make it lighter and make it stronger" is the
demand today. No other metalworking process
meets these two requirements so well as the forg-
ing process. Be sure you know all about forgings.
their design and production. Write for Case History
No. 105, with engineering data on the lift truck
crosshead forging shown above.
DROP FORGING ASSOCIATION
55 Public Square • Cleveland 13, Ohio
When it's a vital part, design it to be
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ini House
Needs Engineers
To provide assistance and encour-
agement necessary to keep some
primary and secondary school chil-
dren in school, Illini House has been
established. The House is actually
five centers located in the Champaign-
Urbana area and staffed by University
students. While tutoring junior liigh
and high school children who would
ordinarily not go beyond secondary
schooling, these University students
provide an example of ambitious,
conscientious young people who
realize the need for continuing their
education.
Sponsored by the Governors Com-
mittee on Literacy and Learning, the
local organization is part of a state-
wide project in which ten Illinois
colleges are presently participating.
Illini House has been operating for
only a short time. Originally, two
separate groups, the Men's Indepen-
dent Association and \A'eslev Founda-
tion, were working independently on
similar projects. In the fall of 1962
the two groups decided to work
together and the non-profit organi-
zation was given the title of Illini
House, Inc.
At present about 120 college stu-
dents spend one evening a week at
the centers. These students provide
tutoring especially in math and the
sciences since these are the subjects
now most needed on the high school
level. Engineering students are par-
ticularly qualified because of the
many courses they have taken in these
fields. Five of our engineering stu-
dents now helping in the project are
Richard Heidenrich, Ceramic Eng.;
Jim Buckingham, M.E.; Joe Salah,
E.E.; Ian B. Thomas, E.E. (Ph.D.
candidate); and J. Carl Tompson,
C.E. Though some engineers are
participating in the project, far more
students with tcclinical training are
by BECKY BRYAR
needed.
The job is glamorous (The centers
are located in two schools, two fire
stations, and a community center),
exciting (What could be more ex-
citing than a fire station?), and
rewarding (There is no draft; par-
ticipation is voluntary). So far, the
results of the project have been
promising. Several high school drop-
outs have returned to school and will
continue their education; many have
been encouraged to work harder.
At present, student organizations
have donated about $700 to Illini
House, and this money will be used
to provide financial assistance to stu-
dents wishing further education or
training. Of course any donations will
be gratefully accepted.
Any students interested in Illini
House are urged to contact Dean
Hatch at 3.3.3-0480 for further infor-
mation on the project.
ENGINEERING ACTIVITIES CALENDAR
Professional societies, eni^ineering Jionoiuries, and any other engineering activ-
ities desiring piiblicitij should notify Technograph, room 48 EEB. A list of
activities should he submitted one month prior to our publication date which
is the tivelfth of each month.
SOCIETY
WHERE'S GARRETT?
EVERYWHERE! Here are a few of the ways U.S. defense and space progress are being helped
by Garrett-AiResearch: //VSP/IC£- Environmental control systems; auxiliary power systems; advanced
space power systems; research in life sciences. IN r//£ />//?- Pressurization and air conditioning
for most of our aircraft; prime power for small aircraft; central air data systems; heat transfer equipment
and hundreds of components. OA?i/>/VD- Auxiliary power systems for ground support of
aircraft and missiles; standard generator sets; cryogenic systems; ground support instrumentation and controls.
ON THE SEA — Aux\\\ary, pneumatic and electrical power for ships; auxiliary power systems
and air conditioning for hydrofoil craft. UNDER THE S£>»-Environmental systems for submarines
and deep diving research vehicles; pressurization systems, computers
and control systems for submarines and underwater missiles.
For further information about many interesting project areas and career
opportunities at The Garrett Corporation, write to Mr. G. D. Bradley at
9851 S.Sepulveda Blvd., Los Angeles. Garrett is an equal opportunity employer.
THE FUTURE IS BUILDING NOIAT AT
* Los Angeles • Phoenix
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Where
do you
picture
yourself
tomorrow?
Consider John Deore where do your interests lie? In research and
development? In design and engineering? In the marketing, administrative, or financial
aspects of industry?
One of the 100 largest industrial corporations in the United States, John Deere is
the leading manufacturer of equipment for the nation's farmers. John Deere also pro-
duces tractors and equipment for the construction, logging, landscaping, and material
handling fields, as well as important chemicals for farm and home.
Since the Company's founding in 1837, its history has been one of continuous growth
— in capitalization, diversification, and employment. Annual sales total more than a
half billion dollars; employment totals approximately 35,000.
John Deere has 14 manufacturing plants, 2 chemical plants, and 18 major sales
branches in the United States and Canada. The Company also has plants in Germany,
France, Spain, South Africa, Argentina, and Mexico. Sales branches and sales outlets
are strategically located throughout the free world.
John Deere has pioneered in personnel practices that encourage initiative, creativeness,
and individual growth.
Consider all these and the many other advantages of a position with John Deere.
You can learn about them by writing: Director, College and University Relations, Deere &
Coapany, Moline, Illinois, An Equal-Opportunity Employer.
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Mf ^y^lunina^:
cJUule O. ^cliaf^fer
Mr. Schaffer is in charge of pur-
chasing and traffic for Pan American
OH Company, a western subsidiary of
Standard Oil. A 19-H graduate, his
career began as design engineer for
Standard, and has included some
surprisinghj caried projects.
This is not his first appearance be-
tween Technograph's covers. Some of
you still siuck in Rhetoric 200 may
recall that Mr. Schaffer was once this
magazine's Technical Editor.
This time he discusses his career
and offers some familiar but nonethe-
less worthwhile advice. RB
The first two projects assigned to
me as a neoph\-te engineer in\olved
structural steel design and reinforced
concrete. That was when I found out
you couldn't stop studying just be-
cause vou were out of school. I had to
learn fast, with some help and tutor-
ing, admittedly, in such things as mo-
ment distribution which I had hardly
even heard of up to then. FortunateU'.
the structures didn't collapse, and I
have continued to work for the same
company and its subsidiaries.
Diuing World War II our refiner)
at \\hiting, Indiana, was the site of
one phase of the Manhattan project.
I served as one of the three engineers
assigned full time to this part of the
atomic bomb development, finding
it fascinating and frustrating tr\ing to
deal with new problems and materials
which had never been dealt with be-
fore.
Since I am now in charge of pur-
chasing and traffic for Pan American.
Standard's exploration and producing
subsidiary in Tulsa, I shall have to
confess that after some interesting
years in engineering. I have joined
fellow engineers who have wandered
from the path and tiu-ned to other
specialized work wherein my prior
training and experience is, nonethe-
less, of value. Dealing with the man\-
facets of administration and organiza-
tion. I still had to keep learning. I
received a lot of assistance in this
when the Company sent me to M.I.T.'s
Senior Executives* Program. Those
courses helped me fill in some gaps
of w hich administrati\e jobs had made
me aware; I had studied a lot at
lUinois about stress and strain on
metals, but not on people. The director
of the M.I.T. program phrased the
objecti\e in part "to humanize the
scientist"—a \ery important job.
Like any red-blooded American
alumnus, I cannot resist the oppor-
tunity- to generaUze from my expe-
rience in giNing advice to present-day
students. I would suggest that the
engineering student should tr\' to set
his sights and curriculum on as broad
a basis as possible, taking as many
electives as he can outside his direct
field in business and social sciences
and humanities. The top executive of
a major oil company recently re-
marked that the number of profes-
sional and managerial people in his
organization had increased thirt\- per-
cent in the last decade, and that
fort>-fi\ e percent of these were origi-
nalK- trained in one of the engineering
disciplines. These people need some
acquaintance with fields such as busi-
ness administration, economics, ac-
counting, etc. This, to me, emphasizes
the need for the student to receive a
trul\- liberal education. In the eloquent
words of John Henry Cardinal New-
man taken from "The Idea of a Uni-
versit}-," ".\ liberal education is the
education which gives a man a clear,
conscious \iew of his own opinions
and judgments, a truth in developing
them, an eloquence in expressing
them, and a force in urging them. It
teaches him to see things as they are,
to go right to the point, to disentangle
a skein of thought, to detect what is
sophistical, and to discard what is
irrelevant. It prepares him to fill any
post with credit, and to master an\-
subject with facilib.."
MARCH, 1964 33
THESE GRADUATES THRIVE ON CREATIVE CHALLENGES...THEY'E^
MANUFACTURING ENGINEERING
R. A. Busby
University of Michigan—BSME— 1952
DEVELOPMENT ENGINEERING
R. P. Potter
University of lllinois-BSME-1959
PROJECT MANAGEMENT
V. H. SImson
Iowa State University-BSEE-1948
There's an exciting challenge ahead for yd
K. M. Nelson, Manager-
Industrial Control Sales, discusses the functioning of
Cutler-Hammer's automation teams, and how
creative graduates contribute to pioneering developments.
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For over sixty years Cutler
Hammer has been a key con-i
tributor in planning automatic
systems—now called automation.
To meet the pressing challenge ofc
rapidly expanding industrial auto-'
mation, we have formed a number ofi
automation project teams. These
teams combine the technical andt
manufacturing talents of versatile,:
seasoned specialists and young, crea-i
tive-minded engineering and business;
administration graduates.
Their primary job: to make sure that
a customer's automation investment!
pays an adequate return.
How do they meet this challenge?
By working with customer engineers
and consultants to isolate cost prob-
lems in manufacturing and ware-
housing operations. Then, by apply-
ing their individual disciplines and(
creative ingenuity to build common-i!
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STUDENT
RATINGS
by H. L. WAKELAND, Assistant Dean of the College of Engineering
A little over a year ago, I wrote
briefly in the Technograph (October,
1962 issue) about the personal ratings
made on engineering students by staff
members. This brief article brought
a number of comments from students
indicating that they viewed the prac-
tice with different emotions—surprise
—suspicion—approval—and from a
few, a feeling that their personal
rights were being trifled with.
However, the most alarming fact
apparently was that engineering un-
dergraduates simply did not realize
this procedure existed. At the expense
of risking some repetition, it seems
wise to revie\\' the procedure since
the College never intended it to be
conducted in secret or to be sur-
rounded by suspicion. In addition,
forewarned could be considered as
forearmed.
Each year the staff members in the
College of Engineering are requested
to submit personal rating on each of
the upper class undergraduates they
have in classes. Specifically, the rat-
ings include a ranking on each of the
following traits and any other perti-
nent comments.
personality
judgment
industry
initiative
cooperation
appearance
self-control
leadership
The ratings are made on an A, B,
C, D, E scale and a composite of all
the ratings given by various instruc-
tors are combined to provide an aver-
age rating. The results become a part
of the student's college record in the
Associate Dean's Office and are on
file in the Placement Office but are
not recorded on transcripts or any
other official University records. They
are generally available to prospective
employers but are not otherwise avail-
able. The student, of course, may see
the composite ratings at any time.
Some students feel that the College
has no right to perform this function
as personal characteristics are not an
outgrowth of the training they have
received in the classroom. It is true
that personal characteristics are af-
fected more by a person's childhood
environment, housing conditions, re-
ligious beliefs and student activities
rather than by classroom activities,
but this doesn't abrogate the school's
responsibility to witness and record
the student's attitude and personal
habits.
The greatest single reason for per-
sons being fired from their jobs is
the lack of personal traits or charac-
teristics as opposed to lack of physical
or mental ability. If you cannot work
harmoniously with others—if you can
not cooperate effecti\'ely—if you faU
to use judgment—if you lack initiative
or perseverance—whatever mental
capability you may have could be
useless to your employer.
The College of Engineering is not
interested in producing "educated
knuckleheads," persons who have the
sole ability of manipulating facts and
figures without regard to sociological
or economic consequences. Rather we
strive to produce a wholly educated
person, though we are the first to
realize that time and facilities do not
allow us to fully obtain this goal. The
engineer's literary skills are as im-
portant as the mechanism he may de-
sign and his personal characteristics
as important as his mental capabili-
ties.
Though we do not specifically at-
tempt to mold a student's personal
characteristics, they are changed con-
siderably tlirough day to day class
work and campus living. If an ac-
curate method could be found to
measure the effect a student's desir-
able traits have on his college grades.
I suspect the correlation would be
rather high. Your appearance and
manner in class each day cannot help
but be subconsciously recorded in
your instructor's grade book.
In short, a person having desirable
personal characteristics will be more
successful as a professional engineer
than another person having equal
ability but lacking personal qualities.
It is then natural that any prospective
employer considers a judgment of a
student's personal characteristics to
be as important as his academic rec-
ord.
The College considers the personal
rating system to be a service to the
students rather than to the prospec-
tive employer. If an employer asks for
such information, he receives a posi-
tive and immediate reply which is far
better than a reply of "I don't know."
If the employer can contact each of
the instructors you had in class he
would receive the same information,
but this is sometimes impossible. Two
or three years after you leave school,
several of the instructors you have
had will no longer be staff members.
In addition, such exhaustive efforts
become very frustrating and time con-
suming to the employer and could
actually be detrimental to you if he
can readily obtain the information on
several graduates from other schools
whose applications he is considering
along with yours.
If a student has a personal weak-
ness, it is far better for the emplo>er
to know in advance for the benefit of
both concerned. Efforts can be made
to either strengthen the area of weak-
ness or employ the student in an area
where the weakness may not be criti-
cal. Remember, in view of the fact
that you probably will not earn your
own way for three to five years, the
employer is as interested in your pro-
gress and retention as you are.
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L. D. Shotts, BSME Univer-
sity of Illinois, 1963, inspects
wear patterns on a herringbone
gear after dynamometer test-
ing. This gear is part of a new
reduction gear assembly being
developed for advanced ver-
sions of the Allison T56 turbo-
prop.
iffpiir
OPPORTUNITY
IS YOURS
AT ALLISON
For L. D. Shotts, the move from the University of
Illinois was a natural. L. D. had learned of the work
Allison is doing in advanced turbine engine develop-
ment. Particularly, he was impressed with Allison's as-
signment to develop the T78 regenerative turboprop
engine.
The T78—selected by the Navy for anti-submarine
aircraft—utilizes turbine exhaust heat to raise the tem-
perature of compressor discharge air, resulting in in-
creased fuel economy for extended long-range and on
station aircraft capability.
Air-cooled turbine blades, another Allison achieve-
ment, mark a significant advance in turbine engine
state of the art. And, the workhorse of turboprops, the
Allison T56, continues to set new standards as our
1^
engineers find additional means of improving perform-
ance and reliabihty.
In addition to leadership in the turboprop area,
Allison also is making great strides in the development
of nuclear energy conversion projects, including a com-
pact, mobile nuclear reactor and an energy depot con-
cept which will permit manufacturing of fuel "on the
spot" for military field units.
\X'ell-qualified, young engineers will find unlimited
opportunities in the long-range, diversified energy con-
version programs at Allison. Talk to our representative
when he visits your campus. Let him tell you what it's
like in the creative environment at Allison where En-
ergy Conversion Is Our Business.
An equal opportunity employer
THE ENERGY CONVERSION DIVISION OF
GENERAL MOTORS, INDIANAPOLIS, INDIANA
m
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THE
FACULTY
Recently elected president of the
VVenner-Gren Foundation for Anthro-
pological Research is Professor Heinz
von Foerster, widely-known for his
work in electronics and cvbernetics.
The foundation, established in 1941
by the late Axel L. Wenner-Gren,
Swedish industrialist and philanthro-
pist, supports research in all branches
of anthropology and is noted for its
interdisciplinary approach to the
sciences of man. One of its grants
which has had world-wide impact
was for development of radio-carbon
dating for archeology.
Von Foerster was born in 1911 in
Vienna, Austria, studied philosophy
and experimental physics in Vienna,
Berlin and Breslau, and worked with
industrial research laboratories in
Cologne, Berlin and Liegnitz. He
came to the University of Illinois in
1949.
As professor of electrical engineer-
ing he directed the Electron Tube
Research Laboratory and in 1957
established the Biological Computer
Laboratory where he directs research
on problems of artificial intelligence,
automat theory, mathematical biology,
sensory prostheses for deaf and blind,
and systems with mind-like behavior.
His recent publications deal with
homeostasis, self-organizing systems,
structure and function of nerve nets,
and dvnamics of cellular and human
populations.
Since 1962 he has been a professor
in both the department of electrical
engineering and the department of
physiology and biophysics.
He is consultant to National Insti-
tutes of Health, Brookhaven National
Laboratory, U. S. Air Force Office of
Scientific Research, and .\ero-Medical
Research Division of Wright Patter-
son Air Force Base.
A rocky gorge, accessible only by
native dugout canoes, has been chosen
as the site of a 400 ft. high irrigation
and power dam to be built on the
island of Panay in the Philippines.
Dr. Don U. Deere, professor of civil
engineering and of geology, and Dr.
Ralph B. Peck, professor of foundation
engineering, are consultants on the
project, which will permit two annual
rice crops instead of one in a very
fertile area.
At the 33rd annual meeting of the
.\merican Association of Physics
Teachers, the Distinguished Service
Citation was conferred on Professor
Robert Huisizer, department of phys-
ics.
The citation given Professor Hui-
sizer, who has been at Illinois since
1947, praised him as "stimulating
teacher, gifted researcher, competent
physicist, and capable leader." Spe-
cific accomplishments included in the
citation were, among others, his de-
velopment of physics curricula for
students in the liberal arts college, his
service in the development of a
teachers guide and an outstanding
film on the Rutherford atom, his role
in the development of the physics part
of the Graduate Record Examination,
and his contributions to conferences
concerned with the improvement of
physics teaching.
For the third \'ear in a row the
.American Society of Civil Engineers
has recognized the University of Illi-
nois Civil Engineering Department
with multiple awards for its research
work. Research Prizes have been
awarded to Dr. Mete A. Sozen, pro-
fessor, and Dr. Houssani M. Karara,
associate professor.
Dr. Sozen, on the civil engineering
faculty since 1953, was awarded the
Research Prize in recognition of "an
outstanding contribution to the knowl-
edge of the strength and behavior of
prestressed concrete members."
Dr. Karara was recommended for
a Research Prize in recognition of "an
outstanding contribution to the knowl-
edge of aerotriangulation and photo-
grammetric engineering."
Both Sozen and Karara received A.
Epstein Memorial Awards for faculty
achievement in 1961.
Dr. Bernard I. Spinrad, senior phys-
icist in the reactor physics division of
Argonne National Laboratory, is serv-
ing as a visiting professor of nuclear
engineering this semester. He will
teach a course in nuclear space pro-
pulsion, advise students on thesis
topics, and work with the staff on
program development in thermonu-
clear and nuclear space areas.
His reputation is international. He
is chairman of the European-Ameri-
can Committee on Reactor Physics,
and in 1955 and 1958 was consultant
to the United States delegations at the
Geneva conferences on peaceful use
of atomic energ\-.
The world's largest betatron "atom
smasher," 340 million-electron-volts,
went into operation in 1950 on the
Lhiiversity of Illinois engineering
campus. With this betatron flaws
l/16th of an inch deep and as narrow
as 5/1000-inch can be seen in metal
twentv inches thick.
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ENGINEERS
SCIEIMTISTS
Career mobility, based on the ability to
develop in the direction of your best
talent or interests, is made possible
for you at Sylvania Electronic Systems.
You will actively contribute to advanced work
spanning disciplines and areas such as earth/space
communications; electronic reconnaissance, detec-
tion, countermeasures; radar; information handling;
aerospace; and complex systems for military com-
mand and control.
Nineteen interrelated research and advanced de-
velopment laboratories throughout the country, as
well as sites around the world, provide
an environment permitting planned
growth — personally and professionally.
Three parallel paths of advancement
opportunity to progress as a technical
technical specialist or program/project
manager — all with equal rewards.
Sylvania Electronic Systems is a major division
of Sylvania Electric Products Inc., supported by the
impressive technical and financial resources of the
parent company. General Telephone & Electronics
Corporation.
S^LXANIA ELECTRONIC SYSTEMS
(lovcrnmciit Systems Managcmtnt X^S^I
J,„ GENERAL TELEPHONE &ELECTRONICS^
For further information see your college placement officer or write to Mr. Robert T. Morton
40 SYLVAN ROAD-WALTHAM 54, MASSACHUSETTS
An Equal Opportunity Employer
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KORAD
' High Efficiency LASERS without
cryogenic cooling
' High Power LASER§^ver 500
megawatts - * ** »*
' Fluid co^ed^v^^Ef?'- f Higii
Repetiti(%g6fr
i
I
A<;FR TraQSI tt o
'
i^ t 1 igefinders
1 I lectors
t' '- ^ I L J t Sources
LASER Controls and Power Supplies
' LASER System Engineering
Write for InformaTion and specifications
O
To the Editor:
After reading the article in the
February issue on tlie history of Tal-
bot Laboratory and materials research
at the U of I, a question occurred to
me.
^Vith over 20 engineering buildings
north of Green Street, why is only
one—Talbot Laboratory—named after
a noted U of I engineering faculty
member? Is it because we do not have
or have not had any other faculty
members worthy of this honor?
Are honorable names reserved for
buildings south of Green? The names
Lincoln Hall, Gregory Hall, David
Kinley Hall, BevierHall, Altgeld Hall,
Burriil Hall, Smith Music Hall, Mum-
ford Hall, and even McKinley Hos-
pital give the campus a distinctly
personal atmosphere.
I believe the engineering college
has had many notable faculty mem-
bers worthy of such a distinction. As
new engineering buildings such as
physics and civil engineering go up,
why not consider naming them for
men such as Bardeen, Seitz, and New-
mark?
Harry Gaertner
We agree with your suggestion to
consider noted facidtij members as
possible names for our neiv engineer-
ing buddings. Certainly Bardeen or
Scitz Hall has more asthetic appcid
than Plujsics Building. In reference to
south of Green, however, it must be
recognized that many of their build-
ings were named after noted people
other than faculty members. Perhaps
that would also be another considera-
tion. Ed.
To the Editor:
The suggestion put forth in last
month's editorial (Who's Up Front)
is a terrific idea! For a long time
undergraduate engineers at the U of
I have needed an authentic way to
find out about their faculty's achieve-
ments and background.
I never really thought about the
problem until I was intei-viewing for
a job last week. (I'll graduate in CE
this June.) I was delighted when one
of my interviewers mentioned several
top faculty members in the CE De-
partment—men I had had as instruc-
tors. Unfortunately, I felt like a moron
when I suddenly realized that I didn't
know these men had participated and
were still actively participating in a
number of the nation's top construc-
tion and research projects. The inter-
viewer mentioned several projects
which I had never once heard my
instructors or anyone else mention in
connection with the U of I.
It is, of course, too late to improve
my attitude toward my instructors,
yet I can easily imagine the increased
enthusiasm I would have had toward
my courses had I only realized the
significance of my instructor's train-
ing, background, and prominence in
their field. It would be nice if other
undergraduates could capture this
enthusiasm early in their college
career.
Richard Barton
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WE MAKE INDUSTRIAL ENGINEERS SNA^EAT
Might as well scare off the ones who wouldn't hke it.
Some of the unscared will in a few years be referred to as
"they" when people say, "At Eastman Kodak, they can
afford to do it this way—"
The reason we can afford to do things the best way is
that we are successful. The success can be attributed in part
to a fear worth fearing: of failing to deliver the best possible
performance that the customer's hard-won dollar can buy.
Sheer devotion on the part of the work force, though
beautiful to see, will not of itself deliver the goods. Some-
body must first come up with a sensible answer to the
question, "Exactly what is it you want me to do, mister'.'"
Thus a young industrial engineer may find himself acting
as his own first subject in a study he has set up to find the
physical and ps;ychological conditions that best favor alert-
ness against film emulsion defects. If he saw the need, sold his
bo.ss on his approach, and has earned the approbation alike
of the pretty psychologist who will be running the experi-
ment, the industrial physicians (who study what is humanly
possible, feasible, and healthful muscularly and percep-
tually), the cold-eyed man from the comptroller's office, the
Testing Division chief (who has dedicated his division to
the descent of an asymptote), and the inspectors (who will
find a month after switching to the new method that at
home they are shouting at their kids less often)—then we
know ways to make him glad he chose to learn the profes-
sion of industrial engineering at the company which the
leaders of the profession often cite as its ideal home.
Naturally, industrial engineers aren't the only technical
people we seek. Not by a long shot.
EASTMAN KODAK COMPANY,
Business and Technical Personnel Department, Rochester, N. Y. 146.50
An equal-opportunity employer ottering a choice of three communities;
Rochester, N. Y., Kingsport, Tenn., and Longview, Tex.
Kodak
Define Your Career Objectives!
An interview with W. Scott Hill, Manager—Engineering Recruiting, General Electric Co.
W. Scott Hill
Q. Mr. Hill, v;hen is the best time to
begin making decisions on my career
objectives?
A. Wlien you selected a teclinical
discipline, you made one of your
important career decisions. This de-
fined the general area in which you
will probably begin your professional
work, whether in a job or through
further study at the graduate level.
Q. Can you suggest some factors that
might influence my career choice?
A. By the time you have reached
your senior year in college, you know
certain things about yourself that
are going to be important. If you
have a strong technical orientation
and like problem solving, there are
many good engineering career
choices in all functions of industry:
design and development; manufac-
turing and technical marketing. If
you enjoy exploring theoretical con-
cepts, perhaps research—on one of
the many levels to be found in in-
dustry— is a career choice to con-
sider. And don't think any one area
offers a great deal more opportunity
for your talent than another. They all
need top creative engineering skill
and the ability to deal successfully
with people.
Q. After I've evaluated my own abil-
ities, how do I judge realistically
what I can do with them?
A. I'm sure you're already getting
all the information you can on ca-
reer fields related to your discipline.
Don't overlook your family, friends
and acquaintances, especially re-
cent graduates, as sources of informa-
tion. Have you made full use of your
faculty and placement office for
advice? Information is available in
the technical journals and society
publications. Read them to see what
firms are contributing to advance-
ment in your field, and how. Review
the files in your placement office
for company literature. This can tell
you a great deal about openings and
programs, career areas and company
organization.
Q. Can you suggest what criteria I
can apply in relating this information
to my own career prospects?
A. In appraising opportunities, apply
criteria important to you. Is location
important? What level of income
would you like to attain? What is the
scope of opportunity of the firm
you'll select? Should you trade off
starting salary against long-term
potential? These are things you must
decide for yourself.
Q. Can companies like General Elec-
tric assure me of a correct career
choice?
A. It costs industry a great deal of
money to hire a young engineer and
start him on a career path. So, very
selfishly, we'll be doing everything
possible to be sure at the beginning
that the choice is right for you. But
a bad mistake can cost you even
more in lost time and income. Gen-
eral Electric's concept of Person-
alized Career Planning is to recog-
nize that your decisions will be
largely determined by your individ-
ual abilities, inclinations, and am-
bitions. This Company's unusual di-
versity offers you great flexibility
in deciding where you want to start,
how you want to start and what you
want to accomplish. You will be en-
couraged to develop to the fullest
extent of your capability—to achieve
your career objectives, or revise
them as your abilities are more fully
revealed to you. Make sure you set
your goals realistically. But be sure
you don't set your sights too low.
FOR MORE INFORMATION on G.E.'s concept of Personalized Career Planning, and for
material that will help you define your opportunity at General Electric, write Mr. Hill at
this address: General Electric Co., Section 699-10, Schenectady, N. Y. 12305.
GENERAL^ELECTRIC
An Equal Opportunity Employer
